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Incarly 1992 the northern Pacilic seastar, Asterias amurensis was identificd from Tasmanian
waters. It is possible that larvae may have been relcased in discarded ballast waler from
overseas ships, Each adult female may release up to 19,000,000 eggs annvally. The species
is a senous predator of accessible marine fauna, particularly hivalve molluscs. Litile is known
of the impact of A. aru¢rensis on its northern hemisphere habitat. The seastars appezr to be
thriving in Tasmanian waters and vast numbers have been observed around the Hobart
walerlront. Research by the Tasmanian Museum includes surveys of present distribution and
abundance of the seastar, data about its physico-chemical environment, aspects of its
reproductive biology. and the species on which it preys. Future management of this pext in
Ausiralia may well depend on the information provided by this research. [] Asterias
amurensis, batlast water introducrions, Echinodemmata, Asteroidea, aquaculiure, atien
species, Tasmaniu, Australia.
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Recently the northern Pacific seastar Asterias
amrensis has become established in
southeastern Tasmanian waters. As a significant
predator with high fecundity it is of particular
concem 1o scicntists, cavironmentalists and the
aguaculture/fishing industrics.

Larvae of the species may have been released
in Tasmanian ports by the discharge of ballast
water from bulk carriers. Intolerance of warnler
water makes 1t unlikely that A. amurensiy
travelled through tropical latitudes by natural
locomotion or on the hulls of ships (Monday et
al., 1993), Two other recent introductions, a
Japanese seaweed Undaria pinnatifida and a
toxicdinoflagellate Gynodinium catenatum_ have
already been linked to ballast water discharge. All
three alien species currently are found around
some Tasmanian portareas (Jones, 1991; Zeidler,
1992).

Seastars from Rosny Point in the Derwent
River estuary were lodged with the Tasmanian
Muscum in Oclober 1986, but were misidentified
as the native scasta Urntophora granifera. The
two species are very similar in appearance. The
increase in the number of scastars was originally
attributed 10 repopulation of U. granifera in a
cleaner Derwent River, as a result of a reduction
in effluent discharged by industries.

In 1992 Dr Wolfgang Zeidler of the South
Aushalian Museum was sent a specimen and
notced that it did not conform to any known
Tasmaman (or mainland Australian) species. Dr

Loisette Marsh of the Westwern Australian
Muscum positively identified samples from Tas-
mama as A awnurensis (Tumner, 1992),

DISTRIBUTION

The natural distribution of A. amurensis ex-
tends around the coast of Japan to Russia and
through the Bering Sea. Reports of A, anmurensis
in Alaska and Canada are considered by Russian
scientists 10 be the result of another accidental
introduction (McLoughlin & Bax, 1993).

In Tasmaniz A. amurensis is found mainly in
the waters of southeasiern Tasmania. To date it
has been sighted several kilometres upstream and
downstream of Hobart, in Frederick Henry Bay.
down the D’Entrecasteaux Channel to the Huon
River estuary and on the east coust of Tasmania
near Triabunna (Fig. 1). The seastars have been
found in scallop spat bags, in mussel and oyster
farms, and feeding on mussels living on the net-
ting of salmon farm pens. They have also been
reported in recreational fishing nets in the Der
went River where they have stnpped the flesh off
captured fish. From diving surveys in
zoutheastern Tasmania the species 1s known to
oceur on various substrates including mud, sand
and rock, and in water depths from littoral to 30
metres (Morrice, 1993). Surveys are currently
underway by Tasmanian Muscum staff to es-
timate the abundance of the seastar throughoutits
distnbution.
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FIG. !. Known distribution of the northern Pacific
seastar Asterias amurensis in Tasmanian waters:
based on confirmed sightings, diving and dredging
surveys to mid-November 1993.

A computer simulation of egg and larval dis-
persal in Tasmania by Lync (1993) predicts ex-
tensive spread of the seastar. Using biological
information gathered from Japanese sourees
{Hawkes & Day, 1993) combined with Tas-
manian wind data from 1988, the model forecasts
dispersal to northem Tasmania and beyond.
However, other factors such as temperature. food.
substrate and mortahty which would affect sur-
vival and settlcment are et to he included in the
simulations

SEXUAL REPRODUCTION, GROWTH
AND POPULATION DYNAMICS

Asterias arnurensis s droecious. Ovaries inripe
fﬂl’lﬂilﬁs aft ]urge with ﬂ]!Cl’ﬂSCOPIC ngs
(diameter 110-150pum) and each female may
spawn up to 19000000 eggs annually (Kim.
1968; Kasvanov, 1988), Some A. amurensis
females dissected in Hoban ore so full of eggs
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from July to September that their gonads extend
into the stomach cavity.

In Japan the main spawning event occurs
during the winter-spring season from January to
late April, peaking in late February (Takashi et
al., 1955; Kini, 1968). 1n Tasmania, mean gonad
indices indieate a major spawning event also
oceurs in winter-spring, peaking in early August
(Fig. 2) (Morrice, 1993). Further sampling and
histologieal information, particularly prior to the
onset of spawning, will enable a more aeeurale
assessment.

Fertilisation is external and larvae hatch into a
short gastrula stage and develop through a free
pelagic period. The length of the larval stage is
stilluncertain, however laboratory tests have cul-
tured bipinnaria farvae for 40-60 days (Sagura &
[no, 1954; Kasyanov, undated).

Once the juvenile seastar has settled growth is
rapid and 1t may mature in onc year with i ray
length of about 40mm (Kim, 1968). In Tasmania,
gonads are present in seastars with a ray length
greater than S5mm (Morrice, 1993). The largest
specimen recorded thus far in Tasmania had a ray
length of 203mum, In contrast, the largest record
mentioned in available literature about northern
Paeific specimens had a ray length of 192mm
{Oguro, 1991). As with other Asteriidae species,
damaged ray regeneration is common. New seas-
tars cun grow from severed rays if a piece of the
central disc is still attached (Marsh, [993),

Inats northern Pacific habitat, particularly inthe
southern range, large variations in population
density occur in three or ten year cycles, depend-
ing on the location. The density of seastars durin%
these outbreak periods 1s approximately 4-6m™
(Nojima et al,, 1986). The outbreaks can last lor
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FIG. 2 The mean gonad index (*95% confidence
limits) for Asrenas amurensis at Sullivans Cove and
Sandy Bay, Tasmania from June 1993 10 Macch 1994,
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FIG. 3. Typical feeding aggregation of A. amurensis on the mussel Mytilus edulis planulatus, Photograph by Bill

Denholm.

two or three years. During these times the seastars
swarm together in masses on the seubed, and
particularly on any available food. In the docks at
Hobart, the mean abundance of seastars at Mac-
quarie Wharf in August 1993 a1 a depth of 10m
was 9.44m>. The hi ghestconcentrations occuron
dumped fish carcasses (an illegal practice) and
live mussels (Fig. 3).

FEEDING

Tasmanian Museum researchers have observed
A. amurensis feeding on bivalve and gastropod
molluscs, barnacles, crabs, other crustaceans.
brittle-stars. worms, sea cucumbers, other seastar
species (including their own kind), ascidians, and
drowned dogs. The stomach is everted to digest a
food item. Asterias amurensis is an opportunistic
feeder but will select certain prey if available.
Japanese studies have shown that the preferred
prey are musscls and oysters with a shell height
equal to the length of the seastar's ray (Kim,
1969b; Park & Kim, 1985). Bivalve molluscs are
caten after the shells have been prised apart by the

rays. Asrerias amurensis will dig shallow pits in
scarch of buried prey depending on prcy depth
(Kim, 1969a). Feeding aggregations of other
Asterias species release chemical stimuli which
attract their own kind (Zafiriou, 1972; Hawkes &
Day, 1993).

SEASONAL VARIATIONS

Anecdotal evidence has suggested a seasonal
migration of A. amurensisin Japan (Nojimaetal.,
1986). In Tasmania preliminary research has
begun to establish whether the seastars undergo
migration from shallow to deeper water in the
summer to avoid warmer watcr. Surveys ure
being conductcd in various depths at three sites
to test for significant changes in abundance. Al-
ready a change in mean abundances of seastars
has becn recorded at a depth of 10 m at Macquarie
Wharf, Hobart, from 9.44m™ in August 1993 1o
2.33m? in December 1993 (Morrice. 1993).
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